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BACKGROUND 

There are a large variety of tubular structures having a central axial lumen used in 
medical applications, and in non-medical commercial and industrial applications. Examples of 
tubular structures used in medical applications include catheters, drains and tubes. In many 
such applications, the tubular structures are prone to collecting debris within the lumen causing 
a decrease or cessation of function, and necessitating that the tubular structure be cleaned or 
replaced. 

In medical applications in particular, replacing tubular structures can be very costly, 
and can put a patient at increased risk of infection. Therefore, it is often preferable to clean 
the tubular structure. In some applications, the tubular structure can be cleaned by flushing the 
tubular structure with a liquid, thereby moving the debris distally. In many applications, 
however, flushing the debris distally is not acceptable. 

Therefore, there is a need for a method of cleaning debris in a tubular structure, such as 
a tubular structure used in a medical application, particularly one that does not involve moving 
the debris distally. 

FIGURES 

These and other features, aspects and advantages of the present invention will become 
better understood with regard to the following description, appended claims, and 
accompanying figures which show various views of embodiments of the device, and some of 
the steps in certain embodiments of the method of the present invention. 

DESCRIPTION 

According to one embodiment of the present invention, there is provided a device for 
removing debris from a tubular structure. According to another embodiment of the present 
invention, there is provided a method for removing debris from a tubular structure. In one 
embodiment, the method comprises providing a device according to the present invention. 
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As used in this disclosure, the term "comprise" and variations of the term, such as 
"comprising" and "comprises," are not intended to exclude other additives, components, 
integers or steps. 

As used in this disclosure, the term "tubular structure" should be understood as any 
elongated structure having a continuously hollow lumen extending from a proximal end to a 
distal end. The term "tubular structure" encompasses catheters, drains, tubes, and any other 
similar device. 

All dimensions specified in this disclosure are by way of example only and are not 
intended to be limiting. Further, the proportions shown in these Figures are not necessarily to 
scale. As will be understood by those with skill in the art with reference to this disclosure, the 
actual dimensions of any device or part of a device disclosed in this disclosure will be 

» 

determined by its intended use. 

Although the present invention is disclosed specifically with reference to its applications 
in the medical field, the invention can also be used in any other suitable application, including 
other non-medical commercial or industrial applications, as will be understood by those with 
skill in the art with reference to this disclosure. 

According to one embodiment of the present invention, there is provided a device for 
removing debris from a tubular structure. Referring now to Figures 1-4, there are shown 
lateral perspective views of one embodiment of a device, or portions of the device, for 
removing debris from a tubular structure according to the present invention. As can be seen, 
the device comprises a proximal end, a distal end and an intermediate segment between the 
proximal end and the distal end. The proximal end comprises a handle suitable for interfacing 
with the hand of an operator. The distal end comprises a radially expandable portion and, 
most distally, a tip. The radial expandable portion can be a sponge pledget, as shown, or can 
be any other suitable structure such as a mass of radially expanding fibers, as will be 
understood by those with -skill in the art with reference to this disclosure. The tip is generally 
made of a firm material, tapering distally and preferably comprises a biocompatible, low 
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friction material such as Teflon® to reduce friction between the tip and the lumenal surface of 
the tubular structure. The intermediate segment comprises a structure capable of transmitting 
force from the proximal end to the distal end, and is capable of flexing laterally. In one 
embodiment, the intermediate segment is a pusher wire. 
5 The device further comprises an outer sheath surrounding as least a portion of the 

intermediate segment. The sheath is also capable of flexing laterally. In one embodiment, the 
sheath comprises a plastic or wire coil; however, the sheath can comprise any suitable 
material, as will be understood by those with skill in the art with reference to this disclosure. 
In a preferred embodiment, the sheath comprises a substantially non-flexible proximal collar at 
10 the proximal end, and a distally flaring distal collar at the distal end, as shown. The proximal 
collar is configured to prevent the proximal end of the device from entering the central portion 
of the sheath. The distal collar is configured to permit the radially expandable portion of the 
distal end of the device to be retracted into the sheath, as shown specifically in Figure 2 and 
Figure 3 . 

15 In a preferred embodiment, the device further comprises a bag extending proximally 

from the proximal collar of the sheath to a fitting distally. The bag is capable of being 
compressed axially and of telescoping axially. The bag is configured to protect the portions of 
the device inside the bag as the device is introduced into the tubular structure. The fitting is 
configured to interface with the proximal end of the tubular structure into which the device is 

20 being introduced. In one embodiment, the fitting is a "Christmas Tree" type fitting as shown 
in Figure 4, Any other type of fitting, however, can be used that is suitable for the specific 
type of tubular structure being cleaned, as will be understood by those with skill in the art with 
reference to this disclosure. For example, the fitting can be of a Luer-lock type. 

In another preferred embodiment, the device further comprises a removable tab 

25 surrounding the intermediate segment, immediately distal to the proximal end of the device, as 
shown in Figure 4. The tab prevents extrusion of the distal end of the device from the distal 
collar of the sheath. The tab comprises an easily tearable material, such as paper, or is 
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perforated along a line parallel to the long axis of the intermediate segment, so that the tab can 
be separated from the intermediate segment, thereby permitting the distal end of the device to 
extrude through the distal collar of the sheath. 

In a preferred embodiment, the device further comprises a removable protective cover 
over the distal end and, if present, over the fitting. 

The device, and its various parts, comprises any material suitable for the purposes 
disclosed in this disclosure. When used in medical applications, the device will generally 
comprise one or more than one biocompatible material. In one embodiment, the device 
comprises one or more than one material that can be sterilized. In another embodiment, the 
device comprises one or more than one material that can be discarded without creating a 
significant biohazard. 

The device, and its various parts, are manufactured according to techniques well known 
to those with skill in the art, as will be understood by those with skill in the art with reference 
to this disclosure. 

According to another embodiment of the present invention, there is provided a method 
for removing debris from a tubular structure. The steps shown are not intended to be limiting 
nor are they intended to indicate that each step depicted is essential to the method, but instead 
are exemplary steps only. In one embodiment, the method comprises providing a device 
according to the present invention. 

Referring now to Figure 5 through Figure 8, and referring back to Figure 1 through 
Figure 4, there are shown some of the steps in certain embodiments of the method of the 
present invention. As can be seen, the method comprises, first, providing a device for 
cleaning a tubular structure. In a preferred embodiment, the device provided is a device 
according to the present invention. Then, the cover at the distal end of the device is removed, 
if present. 

Next, the fitting is inserted into the proximal end of the tubular structure to be cleaned, 
creating a seal between the fitting and the proximal end of the tubular structure. Then, an 
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operator transmits axial force in a distal direction to the proximal end of the device and, 
thereby, through the intermediate segment, causing the distal end of the device to advance 
distally through the tubular structure, until the distal end of the device passes distal of the 
debris that needs to be cleaned from the tubular structure, as shown most specifically in Figure 
5 and Figure 6. 

Next, the tab is removed and the operator applies additional force to the proximal end 
of the device, causing the distal end of the device to extrude from the distal collar of the 
sheath. Once extruded, the distal end of the device expands radially to substantially fill the 
tubular structure distal to the debris, as can be seen most clearly in Figure 7. Then, the 
operator transmits axial force in a proximal direction to the proximal end of the device and, 
thereby, through the intermediate segment, causing the distal end of the device to retract 
proximally, moving the debris proximally in the tubular structure. The debris is moved 
proximally until it is enclosed by the bag. The device is then completely removed from the 
tubular structure and the tubular structure reattached to any other instruments or machines as 
required. 

Although the present invention has been discussed in considerable detail with reference 
to certain preferred embodiments, other embodiments are possible. Therefore, the scope of the 
appended claims should not be limited to the description of preferred embodiments contained 
in this disclosure. All references cited herein are incorporated by reference to their entirety. 



PATENT 15731 

WHAT IS CLAIMED IS: 

1 . A device for removing debris from a tubular structure as disclosed in this 
disclosure. 

2. A method for removing debris from a tubular structure as disclosed in this 

* 

S disclosure. 

3. The method of claim 2, comprising providing a device according to the claim 1. 
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ABSTRACT 

A device for removing debris from a tubular structure. A method for removing debris 
from a tubular structure. In one embodiment, the method comprises providing a device 
according to the present invention. 
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